Kinase- and rapsyn-independent activities of the muscle-specific kinase (MuSK).
The muscle-specific receptor tyrosine kinase (MuSK) is co-localized with nicotinic acetylcholine receptors (AChRs) in the postsynaptic membrane of the skeletal neuromuscular junction, and is required for all known aspects of postsynaptic differentiation. Studies in vitro have shown that Z(+)-agrin, a nerve-derived proteoglycan, activates MuSK's kinase activity to promote clustering of AChRs and MuSK itself with a cytoplasmic, receptor-associated protein, rapsyn. These studies, however, have used soluble forms of agrin, whereas agrin is cell- or matrix-attached in vivo. We show here that immobilized (particle- or cell-attached) agrin but not soluble agrin is able to aggregate MuSK in the absence of rapsyn and that this aggregation does not require MuSK's kinase activity but does require MuSK's cytoplasmic domain. Moreover, immobilized agrin can promote clustering of AChRs by a mechanism that requires MuSK and rapsyn but does not require MuSK's kinase activity. These results imply that rapsyn and signaling components activated by MuSK kinase may be dispensable for some early aspects of postsynaptic differentiation.